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ELEMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical ele- 
ment having a structure by which a lens power can be 
controlled efficiently with a small-sized configuration by 
using the electro wetting phenomenon and to provide 
an optical system and a photographing device which 
house the optical element or the like having a variable 
power structure in a lens element. 

SOLUTION: The optical element has a refractive 
power and is equipped with conductive or polar first 
and second liquids whose refractive indices are differ- 
ent substantially, which do not mix each other. The 
side face of the container of the optical element is in- 
clined at a prescribed angle to the optical axis. These 



liquids are sealed in the container in the state where 
the boundary faces of the first and second liquids form 
the shape of large round state. The optical refraction 
power to pass is changed by controlling the output of a 
voltage to be applied and changing the boundary face 
shape when applying a voltage between these liquids 
through an electrode formed at a region not disturbing 
the passage of light flux. 
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te^Pdtt©!!? 1 ©SfrXtJ 5 !? 2 ^©« 
ffift*tt^LTfr£^S«^fc*JjScfcLT, «HB»1 

ifjE**©aiico»(f fcj&b ftv **B4fcic jfM § ftfcSK 
^Lr:tif) ©iS#m fcWE ft BMrc-f 5 tc^fc <o , EP 

r tic x >k »s-r5*»a$^£x^£*5*j££ir 
1- 5 n t ft#m t -r s o 

2 ] fltremia*, s i <omm t mmm i ©*# 
a» e> » $ tbfc^ 2 ©m* t e> 4 d , tm i ©*«# 

em & n 5 1 # t , twais 2 <Dmmfimm^?>mmM 

icRtt 6>*VCV*a r t ft#« t-r5!t*H 1 fcfSftroft 

[»*3S3] HfJfBjg2©1;«;5\ !) y^clSffco 
t, tfjfa^2©«flstr^i9PJtj>j;5(-ia$^rv^rir 

[»*Ji4] tfjfai?2©m«^ tfifa*^(DFjf£^s« 
v ^±mmm rt wvcv^ a r t ft#« t -r s 2 * 

ft#« 1 1"5 M*3S 4 (cfB«»*^«^o 

[ft*3g 7 ] sfrtBB 1 ©ifc#:©e#r^a^ fi 2 ©«#:© 

BJf*i9/jN$<, a»ofU ©*#©fifrlBft*li:£|{ij©ft 

sss^tfjta^ttd^ & ©agists c-rn^-r 5 r t ft#® 
t-rsit **( 1 ~ 6 ©v vf tifr 1 flf-tea©^*^ 
[it*iS8] sfriaB 1 ©Mfr©aff*^\ ®2©^#:© 
®Jr^i?)/h$<> ^oi 1 ©M#:©Sfria*tt±©^ 
fe»n«JE©(±W(^DT, ^r»Tttfe©|«**fl:l-* 

r t ft#« 1 1- ssm&s 1 ~ e ©vvf ^ 1 mmm<r> 

[SMSS9] «fflB^R©#S-t-5^«©^ffi«rftffii: 

Ltc r. t ft#m t -r 5f»*« 1 ~ 8 ©vvffta* 1 *he 

[SWSfll] uyX^t ioT3fS©«l^^Xt± 
5rl»*3S 1 ~ 9 ©vvf fta* 1 Jltfafc©^*^^ ± o 



sd^^it^gj 1 ~ 9 ©v^-f m> 1 jst-faij©^^*^-^ 
[0001] 

yx t % ^^?n^?rffl ^ itms&mm. k m-r « t> © •?* 

J: < 7 - SrfMfp-T 5 r. t # t?# , ^ y 

[0002] 

[^*©e«] ^fvK*M7, t-x^-*^?^© 

®, &5VM4ff*if®^©*^^^*$tiS„ itvb© 
^^-f^^fc*-^-^©r ; }' i ? : - 3 .^-^titi© 

a^*^^x©-«©3fc«*wo3itiiiicM(i'r«*i(tti 

[0003] ;r©J;5fc*£&*RIH-5fc*, S^ff 

^l/VX^ WO 9 9/1 8 4 5 6{CTPfl^$fLTV^ 
[0 0 0 4] 

immwtk^zs t-tz&M] b^Lft^b, wo 9 

9/1 8 4 5 m^^W?!^ (^W^ 7 hn<?o:y 

1 ~ 6 ©-f-^-CwSIJEM^^^T^^ra^tt^lRj© 

(c^illK«)^ca^ja^^c<^^t^^5^^c®:^©^ifi^ 

[0 0 0 5] *rTf, ±IB«lHS:«lftL, 31 

[0 0 0 6] 
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mrzt^, of© (i) ~ (12) ©i5K«iaiufc 

(1) Bjf^^j^ojfc^f-tyaboT, ®$tmmm«M 
mimLxmmgim^±mi%tvx, vttsmixxm 

(2) Mfass^ %$i<DmMtmm'BicDWcm*b$& 
misfits 2 ©as t frhft v , sjg i ©as^Hfrte^ 
^©fMffifM^iwiHjs i ©w*t-*a-r a £ 5 f-tset e> 

t itfjfBjg 2 ©as^Hfrfa^wftijffifiiii-^it 
Mvcv**:: ift#mi-f6-kfa (i) i^taa©^* 

(3) itufBl? 2 ©HI#\ py^clffiT'&oT, ffj 
fB|g2 ©^frftll 1 ? HtfJ; 5 t-IB£tiT^3 r £ ft#® 
i:1-3_kfE (2) {cfB«»*^*^-o 

(4) tuis^2(DSffi^, «HB^s©3fs^affiv^fla 

(5) fuSES? 2 ©S«^ Dy^lOtlT'feoT, w 
mm 2 ©?*{*ftlfr 9 Htf ± 5 l-SB $ *rO i ft#® 

t-rajiss (4) tiE*©^^*^ 

(6) fijfa^l ©«#:©) l 6ttJi©) l 6^gt^2©«#:© 

5rtSrW»t-t-5-hlS (1) ~ (5) ©WftL^fB 
*©36^iH%, 

(7) tufafl l ©TS$©giFr§N\ if 2 ©«$:©JSiW 
it)/h$<, ^oJS l ©^©fftwH^tt^tR]©^*^ 

iuia**^ ©sEitt^ DTtt^-r 5 r. £ ft#m 1 1- s 
±ib (1) - (e) ©^-f^^taa©^*?-, 

(8) miSB^ 1 ©?S#:©a #tW\ %2<DmW<r>mtSx^ 
X <0 < , a»o£ 1 ©*S#:©«nB*W±©3feK*^W 

wmt-t%±.m (1) ~ (e) <D^-ffimcmt<Dtft^ 

(9) fufS^?«©#ft-r5^©3t¥ffi%ftffit Lfcr 
t*W1Str5±SS (1) ~ (8) ©VvftuNOE*© 

(10) u^xm?lzi.<>xffife<D®>%1&W>x\3M%.£ 



(11) i^Xj[i^fcJ;oTj^©&ftiig&Xte*36$ 
■&5i5lcLfc3fc¥*lc*iV^, gE3fe^©-lHSft-klB 

(1) ~ (9) ©V^tl^{Cia«©3fe^*^iCioT« 

(12) S^fr^^ffM-rSSf^^t, SJIIJtt* 

^ k rtK s ^fc 7 -#^*?- t , tfrta*^f*ft ft 

±15 (1) - (9) ©^fft/N£iH*©#^3eH4CJ;o 

[0 0 0 7] 

JilEL/cSfiScftfflV^rfcKiJ; 

m&it^f^EftSim-f srtas-cts. _t 
ta (1) ~ (12) ©*fi!cft^-r, a«ft3t©a®b 
*v smarts r t!- £ <o s mmj±<Dtat!Mm\ci:6 

Rmmt<o&ik\£ iotS 1 &tfjg 2 ©W*(r £ 
/N 0l 7-©^fb©SiJ«)fcKILT, *©38ii*fttR]±$*, 

a*©sv^^*^ft*^i-srt^Brt6t4»), m» 

©3ttt*fR]©i?^ft#< Lfcti«Srtt«flt5i 

[0008] t:5-?, ±Ebfc«*ri, m%^VMM 

Bgll-1 6 9 6 5 7t) ©MS«fi!ct£^§, ^rtift 
&SLfct©-??&5 0 LfcsPoT, ifBLfcffi^lir© 

j®a#jtftBugt-r5t©-^fe5^e>, ^©p»©a# 
©fcfc, st, r©jsa«^ftg|5^Tftfflv^riftp^-r 

[0 0 0 9] glSXDSEienm^Wm* (^L-^ 7 he 

t^oiy^^y^Ji*) ftfflv^r, 3)i3t*ftMWir*t5 
<t 5 i-bfc±ta)t^^-©)sa#^ftiftiKl-5fcfe©ia 
T?fe5 0 g|5fc*5v^T, 1 0 1 it±mw,mm fc^mmt 
5fc»©^^©^#^ft*l-t>©-e*)l?, 1 0 2 

<Dmmmm (1 to) 103 y y^t?^$ 

L-C&ijkftS. 1 0 4ii, BtrESBJSSi 0 3 

-rso «mio4»isti± 1 a^t4ft*L/tnis® 
©ssi 0 5^g#H£^^ %<D±mm*mwT? y 

/P®[©*^-«1 0 6^g#@S$^, Mtc^rCDJiffiic 
f±tf*g|5icESD3©PlPft*Lfc^!J«l 0 7^gag 

s^s 0 ^^^Jl©ffi^Sl-^3v^r, !6&Jiio4, sio 
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[0010] H-fWMM 1 0 4<Dt>$:±m\a*. WMD 

5„ Sfc, ffigW l o 4 ±ffl®EffiD Uti ^ftiJ®!5H 

&5„ #^H£ 1 0 6 ©TfflKi*, ESD2©f 
fflft^**#yi^J6£;}x, tuE«*JIl 1 2fcRfl&05& 
R£ELfc|S*JIl 1 3#»j*4*v*. tLtiM-e 

cm Lfc-t-^-cciftasaBm, 2 3ic*fL-r0 

^W^bTV^ Hie, ^Sl 0 5©-S5(cr±?L 
ft, i^t#tlttl 2 5^ffA£ft, «#£J 

5SBjm« 1 0 3 tft^aS 1 2 5 f:ifif£m#J2 12 6«i 

&r$*i, *>r 2 7 <Dmft-emwmKffii£o& 

[0 0 11] gUl©**©*^-^ KTl-^-f 2«i 

iffiSH o 4 _k®fckjjl 1 1 
10±i<U4, B2©»l 2 2!iS3f£fi^lt«T$tb 
So H 2 1 2 2 HM&3iWT\ ifcJU . 06> I 

-^SlrtfflStiro^Slifi, 2 1 ;^±j£ 

£ft3„ 2 lii, 

@f€Jt^-eis-a- § ft, H^gif &m<o<&m>m ^hivtc 
Jtfi i . 0 6, ^ifi-e<Dg#f«p l . 38 cog$??g-e& 
5„ -rt£t>%, jbi&wis 2 Jtfi^L<, 
^os w^^k^ss $ ft 5 o * r x'wmmm 

[0012] «^i>iifrfa#ffi»^(cov^fiK-r5o * 
1 1 o 4±©K*lf i i i hzwtMfcWki i2t©# 

B3fc*J, Sg2©«ftt*6igtSl 0 4±CD«7kJ|gl 1 life 

Sv^ilzkflii i 2t©#ffi3fc&, sr/®2©«fr©fr 

a-C**5 0 SSlfefllfcfc^Tfi, i2©»12 2© 
W-e*)5->U ftkflf 1 1 1 i:»#MS 

*fct>W*mW©«titt#i^\fc«>, S2«)Sft:i 2 2 

&« 7 j<jf i l 1 oiffi«lc-S Lfc i r 

lil, St/KIIl 1 10ltDlCfLV\ -UWmfc<D 

rfMi2 4[i3lIl;i!) 1 ^«ft^SStj«S$h 
1 ttSB 2 ©?0e# 1 2 2cof«(-i 1 9*4 5„ Hi 



[0 0 13] Ts^vfl 2 7*BBJif^*tL, ®1 

©«e*i 2 l t«EE«5BttnSii«i:, 
otSl©f*l 2 1 tH*flI 1 1 2 fc»#ffi3fiyM>« 
i>L, fgl^frtf^TklRl 1 2 tSfMl 2 2»«# 
fc*0at*.T»*lll 2 2f*Jl£@A-f5, ^wfeU, SI 

l^?)A2t«'>U I^flh 1 ^P>h 2 titip-fSo 

5Cf loWl 2 l^wSffiglMcio-c, 2«© 

[0 0 14] ioT, jf&S^Sl 2 6©*Hf|5lJffl]{Cj;o 
•e§5o m&tfS&2©ffi#3Wj:o-C^5B*r 
£ft5*l£&5ri>?>, ^Sf^l 0 1 »#ffil 2 3©f 

[0 0 15] $ bJCf*, M 5 {Cjt^Tig 6 ©If-ffi 1 2 4 
10 1 ©*^H 5 ©tfliJCJt^T^J^ 1 0 1 <DM& 

[0016] mm. #3&iw 1 2 e 

5„ r^Bl (a) i^^T, f^SU t 0 (-7t¥*T- 1 0 1 

i o i 1 2 4 nmnn^ ^ mi 

(b) ) #J$) o ^»**«JITOPSrM(tT^-Cfc, # 
ffil 2 4^FfM»S'(bi6 0 (cjii-53£tc^d^»)S^ 

Milffl7 (b) Xc^X\mm(D 

^mmtm. s 0 © 9 5 % (0. 9 5 6 0 t^ts) *-e#s 

1 2 4dS^Lfc^ (^J 1 12 ) t9f^©3E^*t^L. 
fct^-To r©^*ic»L*^tvtf, Tt^Jg^lO 
1 ©J5c©M«ifiii* 4 v «)6 «o TV'S. ft*J r eDfF 

Tftrg £ E 5 © fc 5 „ 
[0 0 17] El8XU«ig9W:±1EJia#^Hii3tt53t^ 

rs^SBi 5 o^»id{iH^^fP-r5^*sff^a 

Kg CElTCPUtBH - ) ROM, RAM, EEP 

rom, A/D^mmm, n/Ammm, pwm (p 

ulse Width Modulation) $8tt§£r 

#-T51^s'7 p W=i>-^*)5 0 1 3 1 {43f¥»T- 1 0 
[0018] 132 151 (aijASttTV^ 



-4- 



nmrnmowMnm., 1 3 3 i^nm. 1 3 2 ^ ^ ^ 

fclJIgr C P U 1 3 0 CDfMfMi-^idjS CTBffM©SJIj( 
^t#)±t5DC/DC^y/W, 1 34Stfl 35 
ilCPUl 3 OOffltft, 0tJx.«PWM«fg^Ha.$ 

l/^DC/DCay/^-? 1 3 3-C#JE§tt/c«E 
i^/Md£T»M^5**I^T-fe5„ ifc, iffim3 
4 (43t^*^- 1 0 1 ©M^lffi 1 0 3 id, *|*a^ 13 5 
1 0 1 <D#^mm 1 2 5 |C?:^€««LT 
OS*), cpunowiWI^D^ 1UM 

1 3 2 ©ffi^tJI^D C/D C 3 y/'?-^ 13 3, iftg 
3§1 3 4, 3 5iCj;oTBffM®«ff«, J^jfe 

ft, Wf a -f^t«^i 0 1 tdEpjp£ti5J; 
5td&3 0 

[0 0 19] _hfSit*l^l 3 3 5*»fe 

mjj$tiznBifc]&%mm-t?>m-?h?>o dc/ 

DC^y/^? 1 3 3^P>lHi$l 3 4X1*1 3 5^ 
*vftH 0 0V©«fE*sm*SHfct>©t L.T£tTtftM 
£fT5o 09» (a) tdt^Lfci 5 id, «13 4 

X.UU 3 5 J4-?rix€tv3fe^*^- 1 0 lidSMbrv^o 

fltglg 1 3 4 it, 0 9 (b) id^-Ti5tdCPUl 
3 0 <D%\\mt^ =t 19 Bf^<75jl?ftiC, X^-X >f it-Cffi 

09 (c) id^Lfci 5 idC PU 1 3 0»f|!lJ#Pft^-idj; 

9, £w$i 3 4 ttt^iffl-e, m-mmk, m-?**- 
itmm^- 1 0 1 nmrnmrn 1 0 3 Rxiw^mm 1 2 sm 

idppjn^^x5mffi»0 9 (d) id^i-j; 5id± 1 0 0 v 
©WioDE, ot 19 i ft 5, 

[0 0 2 0] iot, K&tfai 3 lidioT3t^JST- 

1 0 1 Idfi^SJEtfsgiapSftSr tid/i5o id 5 
-e, yt^m^-i 0 1 tM^nstEfflMBTO^?)® 

mmmm9 ( e ) ©sit^-r*^w*scD-e, wm, 
jt^*^- 1 0 1 idf»r 5«2imj±c»£ia 9(e) 
id^^or^-r^t-rso jitaiftB^tp, tts^i 

3 4M1 3 5frbmMM?>mi±V i liij3£ti?>h<vh 

*-et>ftv\, *fc, iiEt&Ef, *^»gi5oid«M 

[0021] liott, ft^m* 1 0 1 £3t^SBid£ 
fflLfcfeWTfeS. SSUfi^lTfB:, *M£«15 0i4# 

ftzmmytrnxx, mi 41,12 uvxp 
142, xt^t^ig^ 1 0 i-chij*£*v5<, i?i i^yx 

i¥i 4 i<D%ffli%\p\<Dm&X\ M&Wlto&i££ti>Z<, ft 
^*T-1 0 l©/-5!7-fftT'^5ym^5„ H 



2 uyx'gi 4 2i^UjL/S^y i/-kyXit$>5 0 

^LT, i?l 4 1 if? 2 1 4 2 <OW 

id9t^»^l 0 l^SHB^ti, Jgl i^X|$i 4 1 i3fc 
^f^f-l 0 1 icDffltdii, &»©gficiotROMP 

4 3^BB«<**T/CV^o *fc«»*^l 4 0OMfi 
■ frJBMfcffi) idii, Ifftl 4 4^EH$ixS 0 

dtii^M^^fc^^/v^fsrm^id^ft-rsm©^ 

j&U «id^ffi1-5Sltls^^b/ t C5 2^75CCD 

[0 0 2 2] 145 BBfcfl^NHllHll&'C, 1 

4 4i^WH,trtP^Ol«it«:A/D»ftU 
AGC0J#p, ^V^Y^y^y, y«E, ly^SI 

©B^a^js-To i 4 6 ii3t^SB 1 5 o (ommuA 

mm ZMM-tZMg.-tyy— "CfeS. 14 7BCP 
Ul 3 OOftgEidiStt^fc^-f^-?, CPU13 0id 

[0 0 2 3] 151 SMf-f^T'K^OSfSl?, 

m&^m 1 4 4 Lfc»^#:#^, ^r«*jftw^x 

«r*ri-S3t^jt©l(i^iaSr*^i-5. 15 2SCP 

ui 3o&xy—^Mi)>b7°vy7j>.mjwm\zi&W} 

T?>^^>^y^ 1 5 3t4X— J>.*4 y=FX\ MB 
%<d X-J>,7,4 v 5WNdJS ZXW-m- 5 »f Srfi 1 
1 4 o roji^UEJiSrSjLS. 15 41* 

±.m*4 y?skft-<D&ftxs( y?m-v* mmmm^4y 

SJ&ttKS*^ s^-CSfi&SftSo 1 5 5 lift&tfctt 
7(dfflv^lx5fjifflM^ffiS:^ 

*few#a^iis»5a-e&5o 1 5 6tt7*- 7jymm^& 

X\ isl vy^Bl 4 1 ^r^ttyj^idiiiil^iirST^^- 
^rc^-^t K9-f^HISS5r^, iW3i^W¥J£l 5 

^^v\ ftiJjt^i 4 o ©^jfiUttifclMH-*. i 

5 7tt**})^mx\ n&$titcm&im-%KM-f?>o 
vmmmxhz> 0 

l 0 0 2 4 ] g] 1 1 it, m 1 0 id^ Lfc^fiB 1 5 0 
«5tt5CPUl 3 0fflaf7P-Etfc5„ E1T, 12 

i o&tflai i Srfflvr^s* 1 5 ocd$u#P7p-^ 
i 5 2^jr^»^^^/t^i5^*WJL, *>Hf^* 

tbTV^V^NrB:, ^r©44#a^^ -yfoftf^ot 

xfj'/si0 2i?ii > ia<-feyf— i 4 6{dio 

ggl 5 0<Dmm<DMM&M&~t?>o ^T?7S103 
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X\X «l^J:S«i^#©s£££gttit5, W*. 

jh*) *©KJ&frfrS. *^y:/S 1 0 4T*fi, 

SlJ-fSo ^Vlft^§tVTV^V^*^(4^.X3'yS 10 5 
\cmtto - - T?X- A ^ ^fyf 153 dMfetfs § ftfc4§£- 

[0 0 2 5] Xfy^S 1 2 l-efi^-Y-^l 4 71>S$V 

^©X^^^II-fey h Lfc« (S 1 2 2) , ^fy 
/S 1 2 3--t»tT-r5„ 
[0 0 2 6] XT?/S 1 2 X-AX^ 

5 3©iM (SlftdJn^^fltP^) £#fflu ^© 
S#*i>;Sv^r*t)S-r5^^EE«ft*^s»-r5 (s 
12 4) . *©«»Nfllfc<fcoT, ^fioi^o 

iHPPJBil±tV 0 ?:*fL (S 1 2 5) , 5 

m „ r© rfi^MEj ©f-yvw-^^T-^gbfc^ 
it^-i o l^BUp-fSft^JlffiS^MiS^^-v 
T^tfSl 3 1 ©M#P£frV\ Jt^jg^-l o 1 
5rMi"5 (3127)0 ^ixi^ic^-r l 47© 
tfS^hfc&M&l-a (S 1 2 8) . ^LWry/S 1 
0 3— M5o o^!9, X-A^yf 15 3«a 
*5GftT^3i&^i4, XT^/S 1 0 3^f>^f-7/S 1 
2 S^iDILUffU X-A^-yf 1 5 30tyl 

MTLfcWWyys 1 0 5 — ir^frrSo 

[0 0 2 7] 1 0 5m Iffiaotl 

ft*>f 5/f#154©H, *U*«^^r (0 1 1 
<D7u—=f-^— htliSWl tmti) ©^SffrWfc, 

1 0 3»CM«K «iJ*#lgS©g#^, X-A 
^-fs/^l 5 3©gt#©WJ£r$l?>3&1-„ y7*S 1 

e>, ^fy/s 1 1 i~-mfi-z>o 

[0 0 2 8] ^f?/S 1 1 l-ett, Ifff 14 4S 

mt^ffltalBgl 4 5£IEibL-C, -fv\f=>--m^M 
m-tZo Xi-fa-Mttlt **fE«ffiffi#©jfI^ 

$ *s it t> \z.mm\z.-smt 5 B#©*-cfe 5 . y 
/si 1 2-en, ^r^s 1 1 1 -t?st#Lfcynf=. 

©ffi*ft-*!-l^/v£«£U 1 4 4 c TJt-TS 

ftiSrun-rs,, ^?/s 1 1 inB^xy:/ 
s 1 1 2-cfg!tLfc§:)t;*(c»^-T\ *iJ3t^i 4 0 
mz.wuit>Mtm*-~y h 1 4 3&K»LraiE^s 



XT»^S 1 1 4 -efi, ^fy^S 1 1 l-CftWLfcT" 
Hf a— jfM££«*Sg 1 5 l{c*^-T5 0 l^t^ry 
:/s 1 1 5-eii, MMM&^&i 5 4 Srffiv^riliJ^ 

*1 4 0©«A^«BS:*ftm-r5o SS^T^yT'S 1 1 
6t?l4, 7*-*^ftl5 5C£9 < Sl^X 
Pi 4 1^3ttt*lRj(-iiiSf*T-^»«J^fT*5o * 
©iL Xfy/S 1 1 7^il^ KH^-fs^ (7a- 

011-Cfi, sw2t*|B) ©^^fftSSfcSftfca^ 
111-M9, 7i/tf^-ffi^©&#/!ne>:7;a--#.xiPiS 

* -e © * x y -f y ) m l mn-t 5 . 

[0 0 2 9] &±L<DZb<, ^PMHbffs&RQSUK 
f?LTv**<pfc, v^^yWkm 

^-f-?l 4 7©X7>7>-h^^TLTV^^if5^ 
©WJ^fi 1 ? (SI 18) 0 Xz^>- M^TLTWj^ 
#£-fi-?r©3:3;«SiJ£jfifT L, ^>{vi47©*?yF 
i^TLtHAWfy/S 1 1 8^^r-y7S 1 3 
lC-^^XL, ?^vl 4 7©X?!7^ bit^rD iry h 
Lfcm (S 1 3 1) , *^y:/S 1 3 2 — hWu-t^o 
[0030] ^fy/S13 2T?f4JMfe&ff&5. 
b»¥il4 4itg«Lfc»?M^Mf* 

sa$ui-«a^^5o ^f^xsi3 3tn ^yy 
s 1 3 4 y^tt^ 

4 5(rA7J^*5„ xfy/s 1 3 4-eti, ffi^MB 
igl 4 5ic*5^T, A71b/tr7-n^H«{I^-^A/D 

1 3 o\H\mmtsfotz.mm.miy°v9'yj*x* j pegj± 
St#£*-f„ xr?/s i 3 Jiia^^^T's 1 
3 4 -e#6)^fcSiifeffi-s-Sr^ =e H57 tia^-r 5 1 n 

XfyXS 1 3 6iCT— M.-7°U\?=.—m&&m$: 
Ltcmc, xfy7S 1 3 4-C#e>tvfcH^ffi-§-Sr*^ 
SI 5 1 l-5fefeT**1-5o ^©fL I&*^1 3 1 Sr 
f|5lJ#P LT^^T- 1 0 1^0iJIOT**7Lt (S 1 

37) , -mvmmftamT-rZc 

[0 0 3 1 ] Xf-/7S 1 5 1 -Cttjag-feyf— 1 4 6 

-ca^b/cMfi^i 5 < C«±d^5^WJSrff 5 0 *C 

fi^l 5°C£lT©»-^(4, 0 9© (a) (C^L/cSffPP 
JnS^A«rSK-t-5 (SI 5 2) . rtu{43fe^LfcJ;5 
K % -f£fil^(ri4)fc^*^-l 0 1 ^©?«#:i 2 1W12 

2 ©Sffitt;!)^ <45$tio xwms$m%7cT-fz>t. 

X°<Dmm&&< ft<oX^tz<Dl,zftU SiCSAm©Az:J: 
^ 19 ^(^eff^©S»*JiSWiIV 0 «t 9 tffiv^SrS 
r t ^ioTi3SjB^©#ffi©^ft5r#< -rs* 
-e#ffi©^^T^P^©S«{b^lK|orv^5 0 rtiii, 
ft^mi-i o itPpjn-f5^i©«E, -TjS*3*>, 
mmmmmvo^mu-rm'Dm&mm (.sir, 
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mm, ^ysjuiv^jt^^i 0 ikpp 

1 0°C£Lkl 5°C*«»^-a-{4 (S 1 5 3) , :/yfttfjp 
ffl^OmstKL (SI 5 4) , 7 c y«JEj6V J £ 
S 1 8 0^£iitf o 
[0 0 3 2] SJS^fi^ 5 5 °CK± 1 0 °C*'/t»^i4 
(S 1 5 5) 



56) , ^Vn&tiLV&fStKtSS 1 8 o — tittr. 
a!l^?a^0°CJiU:5 o C*SI©#-a-(± (S 1 6 0) , 7° 
9PPW^2 OmstlfL (S 1 5 6) , :/ySJ± 
ttViiKWrtZS 1 8 o^-tm&o 9J5t^?a^O°C* 

vi»*j^-f± (si 6 0) , •7y%itiammz3 omscs 
£u (s 1 5 e) , yywEitv^iMff-f ss 1 s o 
--tiitPo xf-^s 1 8 o-^mw-r^vmmmv, 



^■yBWP^MSrl Oms^KSL. (si 
/ytffifiV^ (*tjE£*l) x 
o;£ 9 1 5°Ci:©S.S^ic (ffilE^SU) Sr 

[0 0 3 3] r/ySHlVitfSjfcf-ofcSL ^fy^S 
1 8 1 fcifA^ *»1tBE« Jp|tV 0 ©1t]E»*fH|-t- 

SJSiaa) • • • (1-2) 3; 

(tfde^Rx.fct<Z)^MiESII-ai±jtV 0 ' i&5 0 
(a) i^Lfci&fcf &jWdK£3S£*K # 

mnj&gmmm® (c) ©r"i:<figi;:ie>-f!5f£- 

5c7© |gt45Mv 1 4 7(DWh\%m%t 32 £.*)% 

H^T A t U rft£7*c pu i 3 oco^y rtir 
|BtSL-C*5<„ ^L-C, 07CD^7 1 s'7 p S 1 1 8t*r» 

LT^6^'ry7 p S 1 3 l$kfe<D7ti~-<Dmft&Vf"I& 

fts„ 

[0034] ^r^sisi icxMmnm^ 1 

5 0 C«_k©|§-£-i4, 0 9© (b) K^LfcSEftttP^ 
B£il«ft3 (SI 7 0) „ rftfft 3fc3£Lfc i 5 (cffi 
fi^F(CJ43t^il^ 1 0 1 ^(D\mt 1 2 1 Sffl 2 2 ©ffi 

1- 5 r. t i o TiS»l$©#ffi©Slti3Mfc©8Jffl £ El o 
TV>5 0 o**ft 0 1 HfttlllNSiMtBES 

t TO K^tefflE SiPHB v 0 fc & 3 £ 5 t-Bff 

[0 0 3 5] SJ^fHb^ 1 5 °C)>M. 2 0 °C*S|(D#^i4 
(S 1 7 1) , /PfPWsKl OmsiCfSL (S 1 
72) , HES^ISJi«V 0 ' ^frf 5 *H 
«EER]JB^HS:*«)5^7 l y7 p S 1 8 l^iitt? 0 SIS 
^feSS2 0°CJ^_h3 0°C*«»#-a-ti (S 1 7 3) , ~f 
yHIJn^MS:2 0mstSSl, (SI 7 4) , ttZESH 
SJEEffiV 0 ' &SIJM-3fc#fc, *H*J±MPB*r H 1?r* 
©S^.-r^T'S 1 8 l^tMtto fflfe%,M.&3 0°C£A±. 

(SI 7 3) , ^yS]»WSr3 0msCISS 



(S*SS-9J®fiS) • • • (l-l) 3 

V„li7f?^S 1 2 5T**Sot^5^ £ftMt>$| 
x. «T© £ 5 &3t?* 5 ft 5 ME £fr 5 o 



x (S«JS- 



L (S 1 7 5) , MlE*|imj±«V 0 ' 

mnmi±mmmz>k!t>&xy i r/-7s 1 8 i-tit 

fro 

[0 0 3 6] eJL_hCD0J*PSrfT 5*^ TO)PSJ±«Sig. 
S^JSDTE19 (b) **W/&K£S§ 
ft, ^©IS*, #ffi©JS^»i4^g| (d) ©i"fc<fi 

at- i e>i* iaff-^t 4 5 , mm t ^tjsiwbp^t 

ft5„ *iT«)^TOl^t45^'f-7l 4 7©#t> 
RSIffl£\ t 42< £ 9ST*^T B i: L, CMfftCPU 
1 3 0©^*y rt(rtB«L-C*5< 0 J&b-C, S7©Xt 
y/S 1 1 8-er<DT B 5r^-r-7^TroWfWffii:i-5* 
itit), M^tStT^bXfyT'S 1 3 
n-coHtT^fFBj^ftao 

[0037] «_h(c i 5 , astjs tfcS»WJn«ffi[ 

— y^jgf (SI 8 2) , 

^x^7°S 1 2 7(^M5„ *fc?aS(CjSCT*^MR« 

[0 0 3 8] AiWMMm 1 ttifttf, 

( 1 ) ffigiqfc CT*^S7^©*ll^iR«J±€^«J± 
TOP?»^->*f|}iJ»ft5 ^ ttiot, *^7-© 

(2) HBS^3fe^igi L ?r»$*2.^W^ffi<'ft5*^ 
it. 

(3) ^*^©^^#Sft5*^**^ihLTV^ 

ft5rt 0 ^s»fig$ft5„ 

[0 0 3 9] ife*S, ^HJfeWCttmffiWJPifi^?-^ 
co5HP#x.5Sip?aS5rl 5t:t LTV^c9, ^ypptP 

• »^t*iaots?iS j ?>7'ysjii^ 
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pi|x.ii0ioic*Lfci5l^ jffa»fL&E0i 

coffljti- 4 o * 5^-://V£ CPU i^fBti LT& 
[0 0 4 0] 

Bttttfl] *3»W©Mi« 1 <03fc^^Mv^&tb.Sjte 
l fcflvvCfWH**. Hlfcfe 

A'TMUrt § tir V ^ 5 „ 9 f4&& 7 [citih S ftfc* 

2 tDmfoz. <o hm^(D\&^m\t£W, i com*-^^ 

[0 0 4 1] ll ttiteliff^^^ffi*^*^ y 
cofB 2 C < a yhc -/HSKfcJBig 

HUiELfcJ; 5^7"7^, 2 0 0 V 

©Sro^wfcS^ituxEroffif 1 o b\S.mW&<Dtiffl-?fr 

ttbft%> a 1 2 il^JS-Cgl 1 (a) »^HTi4 3? 2 CO 

tt#8*>&* l oa#;9|i^tt5 fc § KBtfr*©^ 

m#^r^ctfc (b) (n^nx\±nm$x°foz,w,i(omw 

9fc'>})*>*4 A^co Jg 1 coM* 8 £r y >- ^co^S 
1 lcottifi^ff Lco(1-3ri(c4<9, W»t#©#MB;8S$ 
blcfii^Srii^:**, Wtttftl 3 coiBtttSriitf TV^ 
5 0 f Hlco^^^^ggHcogVM-yX 

[0 0 4 2] ±fa#J^t*3V^T, ffj3£Lfc4 5i-Ell 

(a) co^imtl^^ yco^^if«jfc5v^t4f» 
^M^rfi 1 5 ^K^FH^co a >- h p -/Kalgg^Bfl 1 0 , 
aVl lKSSBi1lft*&«>5i:Hl (b ) co#(;i4 19 M 

[0043] j^mrnxn., si±<D3t¥m?*m\ m 
&mw^mm^$:m\ wz.tm 1 o tc^stts ± 5 

[0 044] 12 (b) (c) *3§BJC0HK$J 1 \C 

Rum2 (a) \m^vtch(oi.<ohs w.\m#<D%,m 



icLfc%co-efe5„ 

[0045] 02 (a) ami tmm<DMmmm^.^?> 

mr°hZ>fr^(Dm, ^co«ffitf?lcoMi:J|?2coM<0 
2Mco«^T&5,^Pt#g-r5 t, rco2Mco*#E 

COaH0*[P]tHLffiCO^t|^^^ti, 

S10, 1 1 !c:a*1-5*T:-ico#ffico^ffi, <M s *liP 

9 o° - e copfi^&5„ ) „ 
[0 0 4 6] ±!BLfca.=-;y hcoff^d{c#g1-5 tffi 
IB* ^0 [ciff^< «t 5 ^«^c^i-n«**J6#llc03.=. s/ 

fc>a»5„ rco4 5*rt^5>, **©fi!lffi^S*fc*it 
ffiitT7 bco#t#jtt-5it(-J; i 9, 02 (b) 

i£^vTtf4*^fflcOj?^£*U t=0. 

0. 5mmi\ Sfttta-=y hcOa>v^ |> ^ ^rrffijYz; 

L.tam^m^tt£6 0 *fc> 0(4112 (a) T^Lfc 

4 5 ft 2 ocoM*t^cO«ffi-e** 

fc^ S x 2 mo 0 © - 1 < t ft Rt>c |C * 5 4 5 

y y^nwm 1 1 i4^«S4 19 

mniz-i&^xyK^ 0-3 0 nummm&ii 
rv^So 0tp«l|-e*^ti5^rtSict4fcb^ 

[0 0 4 7] «JlCO#ftffifi!c^fflMcOg|8 t^L/tii*! 
S1 34, 1 3 5^f 3 coamt4 9, El 2 (c) cottlc: 
2Mco#ffi^JiL, 0ipAW^P)CO3fcSraJf§*rlt 

cofl^co^:g:$ N i-ftfc-^u-yXco^ffiglXiiwvX 
/^-i4, irifc©ii«*l 3 4,1 3 5fr<b<on&ia& 
itm-t& - 1 (4it(cffj«-e^fc 0 

[0 0 4 8] [**M2] El 4 (4, *3SIK0O5lJfe#i|2CO 

*<*>mzftm£it1th<z>-?3b2>o E4 (a) l^i4#iiS 

^-e"5r^^i/vx^Sii-f-5*ir 2»co#ffi^fe^ 

<OBWfr%.^mtte^yiM, El 4 (b) i4ttrEE4 

( a ) a>&«r&0 rrt< n,&%frvx 2 »©#i*^b 

"To 

[0 0 4 9] El 4 (b) co^«|-e{4 iiu3$co0iJi|s|C* 
ffiSrW&v^ (a) ®^SgfcJt-«JB*f*©iiSv^2ac# 

8 tffiSf*cOfgV^lf«*9 tC0#ffiC0R^/h$< fto 
Tio?), Hcou-yX^frt LTco^,^EEil^4 <9®< , 
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[0050] **ttMK^3v^T«, «ra£ Ltzmmm 1 m w*osslwi 

^t^-CtSo 9 ' 

[0 0 5 1] 10 

[»H©3b*] eLhfcRH bfci 5 K, *38Mt-J;tb i i 

te\ yxiv^y t ?4i/>r&M&fflm\sX, He*-* 1 2 

1-*rt#-e#*t*K:, Sfelc, i^xj^nrtitt- 101 

5/hSbt^*5J:t«B^Se?Sr«Si-5ri:^-et5o 1 0 2 

[0B»«pt&f£^] 1 o 3 

[0 1 ] #&m<o$$8eM 1 ©ft^fcJI^S****© l o 4 

fflp^asr^-tig-e&s. i o 5 

[0 2 ] *»M©HJfiM l fcfe-tt5***P©*Mtfc* 1 o 6 

■f*H"C*>5. 10 7 

[03] @2©^Pf|55rfe^:Lfc«fie^-f-|l|-efc5 0 111 

[04] *IS0Jco^JfeM2(C*D(t5 bT^^W>-X(D* 112 

J&£r*-f0-T:-fc3o 1 1 3 

[0 5] Wn^^M. (^-U? hc^xyf>f^a 121 

#0 SrJBwc, "BT3ft!jSiwvX£ffl#p-e#5 i5(cLfc 122 

***?OJIC11»j**R«i-<5fc»©BB"e*><5. 1 2 3 

[16] t^fSt (xl'^ hn^J/f^^l 124 

m ^^i/y^Srffl«T?#5J;5fcUfc 125 

ft¥m^(DWMmm%mw-r?>fcib<Dmx*h?> 0 1 2 e 

[0 7] 0 6 \syX\cmi£& 1 3 0 

MLfc^*5(tSI&S^S<Z)ttj7lSJ±i:3t^^-»S 1 3 1 

Bk<Dm&&mw-t?>mxhz> < > 132 

[0 8] iEHaWJtro^^^St^^KcoJimMi- 1 3 4 

ft it 5 bi^^ j£ v >- x iz » m ?mm l ^ 0 x & 140 

5o 14 1 

[0 9 ] ±.m%mmj£(oftm%i-&xp*mm<omMm\z 1 4 2 

^ws'TOlAw^xicm-SKibWE^ufcH-eab 1 4 3 

5 0 14 4 

[010] Jitajsa«^<z)^¥*^st/*isp^»^» 1 4 5 

iC^ftS^M^W^X^^^SEt^MLfc^©^ 1 4 6 

^Am-e*>5 0 147 

[011] ±|B3t^S*(-J£ffibfcB#©7n-^^- h 150 

0-e&5„ 1 5 1 

[012] ±|B3t^S*(-J£ffibfcB#©7n-^^-b 1 5 2 

0-C&5 o 15 3 

[013] *%m<D-5imte& vi/X(nmMWE.<nM<fe%: 154 

*-fH"C*>So 15 5 

[014] _hE0 1 3 KjsftsaaMELfcKro^-r 3 1 5 e 

^ft®x-:/>£^-f 0-?&5„ 15 7 
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